Progress in Experimental Aspect of Higgs
and SUSY Physics with CMS at LHC

U. of Maryland
Shuichi Kunori
12-Apr-2001

LHC and CMS
SM Higgs
MSSM Higgs
Conclusions

PASCOS 2001, April 10-15,2001, S.Kunori



LHC Schedule

31-Dec-05
Ring Closed and cold

01-Jan-06 to 31-Mar-06
Machine commissioning

01-Apr-06 to 30-Apr-06
First collision, pilot run
HHEE L=5x1033 to 2x10%3, <1 fb-?
Detector commissioning
~105 Z->Il, W->lv, tt events

— §
Superooichicling

7+7 TeV

1-May-06 to 31-Jul-06
Shut down:
Continue det. Installation

1-Aug-06 to 28-Feb-07
Physics run
L=2x103%3, 10 fb!

Design luminosity :
The magnet transport robot with L=1034 Cm'ls'l, 100 fbl 2008 ?

First preseries dipole (08-Feb-01)
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CMS

A Compact Solenoidal Detector for LHC

Total welght : 12,5001
Ovenlldlameter: 15.00m
Ovenlllength  : 21.60m
Magneticfleld : 4Tesla

CMS-PARA-DDT-11/07/57

15tiron yoke wheel extracted (Oct’00)

JLBLPF

.’1" o B3 ’

Surface buildings and shaft.at Poiht 5

I'—I—

Reception of HB1 at Felguera, Spain (Oct’00)
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W+H?  — IFvbb
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Couplings

Top Higgs Yukawa Coupling WW H Coupling
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WW. ZZ fusion =9

c ~ 10% of gg-fusion
at smaller M,

qqH = ZZ > llvv
qqH 2> WW - lvjj

400-1000GeV
400-1000GeV

qgH = =2 (Ivw)(jv)
qgqH > WW = (Iv)(v)

100-150GeV
115-190GeV )

qgqHgysy = invisible 110-400GeV @

- forward jet trigger

HF acceptance for tagging quarks of
E? > 30 GeV

noq 1q 2Q9’s

0.47 0.46 0.07

fag q,

n of tag quarks

Typical selection for forward jets
E.(q) > 40GeV, |n(q)|<5.0
|An(qlq2)|>4.4, M(qlg2) >1TeV
n(91)™(q2)<0
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Trigger:
1 lepton

1 tau-jet

Event selection:
E.(e,n) > 15GeV, |n(e,n)|<2.4
E,(t) > 30GeV, |n(t)|<2.4
E.(q) > 40GeV, |n(q)|<5.0
|An(q1q2)|>4.4, M(gqlg2) >1TeV

mini-jet veto

H-> 2t -> (Iv)(jv)
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qq->qqH, H->11
T
T
i T
qq->qqH, H->WW-=2lept

W
W.t?“_q‘f::
wI

L)

Higgs Couplings

D.Zeppenfeld, R.Kinnunen, A.Nikitenko, E.Richter-Was, Phys.Rev.,D62(2000) pp13009

My, < 150 GeV
- rEI [I".I,J'l"]l ="|".|,
My > 120 GeV
~Tg(zIT) =¥,
My, > 120 GeV
~Ty(Ty/T) = Yy
My, < 150 GeV
~Tw(T,IT) =X,
100 < My < 150 GeV
=Tw(lIT) =X,
My, > 120 GeV

-Tw(T!T) =Xy

Accuracy expected with 200 fb™'of data
with ATLAS+CMS detectors at LHC

accuracy of Higgs boson width
and partial H->WW width

geu e Ty

H H H H H H H i
I:I1I:| T 1A T4 1500 160 100 18D 180 ZoD
M, Gal

J measure HYY, HTT, Hgg
couplings at 10 % level

<4 hWW coupling
can be measured at 5% level
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bb HSUSY -> T

- T-jet trigger at Level 1- 3

calo: narrow jet, pixel: 1 charged track

See A.Nikitenko’s talk at Higgs & SUSY at Orsey
http://www.lal.in2p3.fr/actualite/conferences/higgs2001/index.html

- b tagging

b-tagging efficiency vs E/® and n
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v mode is
cleaner than
tb mode!

H* -> tv ->t-jet In thH

t=>Wb - W, top mass window
T - tau-jet bg:
% - missingET tt, Wtb, Wijj
b - b tagging
no stop mixing
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Tau polarization in H* decay
(pointed out by D.P.Roy)
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Mass and Discovery potential

M,=200GeV, 30fb1
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HY A? - ngg — 4]

MSSM parameters: A2 = 120 GeV, M1 = 60 GeV,
ji = -500 GeV, M; = 250 GeV, M; ; = 1000 GeV
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Conclusions

LHC and CMS
« Many components have been already built and assembled.

e First physics run: Aug.2006 —Feb.2007 for 10fb-L,

SM Higgs
 Full mass range is covered for 5c discovery.

MSSM Higgs

 Whole parameter space will be covered with 30fb-1, except
‘void’ around M,~200, tanp~8 (which requires higher
luminosity or improved acceptance or new channels.)

On going/future studies

 Focus has been shifted from ‘discovery’ to ‘measurement of
Higgs/SUSY parameters’.

Adding new channels: e.g.
WBF (qgH) channels: H>11, WW(lvlv), invisible.... more

Improving/developing new algorithms (low - high luminosity)
trigger and identification — tau, forward-jet, b-jet
resolution and energy scale - jets and missingEt
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